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e was sai ^21 ^ii^ou seiaieiss* ^^mm\ ^tjsaisi 
sgiteA^ s^si itm ^ sin oi (Hi ^ szEgstewsi ££1201 g?mn, sai 

fi^ £3 SraOl 30fA/£ 9IEIS flHM^ } ^ ^SJEAIS»H| ^£5 ofS aoia, MOSg 

fiii^X^ g*?fi tl^tfe 1EI tf£l5 fe^(33a,33b)2J IS B*f2| 3 SM?t 

3^2J *H*^ S^(15b) B ^CH U£E^ uKQ, ^¥ 2^(15b)2J Sgf^Ofl 

««skm $±7\- &?\ s^^ei saw SEi^Eisaraag shLisasJw 4^tra d 
gasmen ^ms^ ^g£is 2g n§£^ ti-a. 

e is e irgsi jg i 4'aiajm sAiefe ^^^i 7h^ sse, 

E 2£ E 12j 2-2£# BSE, 

E 33 E 12J 2.Z£^±I} ^^2J SKHE, 

E 4£ E 1 LHAI E 32j £AlQt!2j X-llSSgm ^go^ SgE, 

E 5fe E 1 LHAi E 32] ^Al^|2| TiliSSSl SgE, 

E 6g E 1 LHAI E 32J ^AIM|2J ^Sofe S§E, 

E 7g E 1 LHAI E 32] &AID|°I ggE, 

E 8g E 1 LHAI E 32J «AIM.2| XH5§g# ggSKr S§E, 

ESSE 1 LHAI E 32] £A|(B|21 Xfl^Sge ^S§fe SSE, 

E 10— E I LHAI E 32] 4'A|(H|2j Xili§g# ^Sol-S 3§E, 

E 113 E 1 LHAI E 32] £A!0t!2j Xil^ggg ^S^S S§E, 

E 12c £ 1 LHAI E 32] ^A!MI2] l^SSS g§E, 

E 133 a ^™2] ^| 2 ^AIWII EAItfe t} 5^^M2] ^^ 'I9E, 

E 14S fi 1 V S21 731 3 ^AIDIll EA|S|~ EJ" 5^^^2] ;h^F 1SE, 
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e \s~ h m 4 £A|Sfe ti s^aei JR£f gSE S 

£ I6g £ I E£ E 33 £AI0H3 2^031 EA|5^ BSSOIQ. 

*ss3 ^MOii CHti ¥23 

10: ^ M^AI^Ei 11,41: 12 71 S 
14: BSS* 15b: 4« 3^ 

33a,33b: 33b: M£# £S3S! 
35: 



8 s SE| ^3 ?IB^Dil ««S sSISEIS 2 ^ 13 »£fl«0I £#£A!3 e 

ejSTSBXIiEl* tl ^E!£ OHM^I^ ajSiEAIg-SSl 7HSQI £!t££!H 2D. H 

1MAJE, 0|-§E7f § MEi^Bl^^m AJgSKH ^mglXI^EKOitL P-Si TFTS 71X8)1 *|EI 
H OHSq^ 71501 ^ITH 212 :?SS55 715 #Dil BSIOTte AI£7I- SID. 

01 SB, P-Si TFTOJAife ^ S S^l W21tfE15S|- &WI Til DIM *R1 Ai^^hCR 

#71 StfSJ£S lEi^EI^Ojj ^'t £A|^£S^ £IqH, >DO|M S3»D§ 

CH^HAJ 7I2KU ^CHS Sgsfe SPilO|E M0IU4! TFT7I- AFSSD. 

o\?m\M, p-si tft3 £«g m&m as'itwi saaasew ^^o[~ qh^ oi 

gH, t£|gEI5Sti SSi* ^Oil ill Q±M?\?\ WEIEH1 ^El£ xiElt 

4 iff K{ El EF~ 2£ A if g^og^ lEI^'EIS^I 13 S3 ltJ-(S€H SEXEtanglire Bond) 

oid. t]Rm 3^s sssvs i^ai^i ^ehi^ 2* 4oo*c ai^-3 ^Aiera sr^s 

^^71- iEl^El^Hvo^^y OiimHS, ££1 400'C 01 #1 ^ #3 Xil^l 

^ ^(hi 7$ Ell ^Aiem SiQ. 

^01X1°^ 01 tlH 2! CHt=fS^ZI3 ^IfOI ^£9, P-Si TFT3 El 3 ^l^g^FOI El 

Tiu °-^s§^3 ai^ ^trai 3te" &M%mw m\M?in ^wurrww^Er 

^gfgOil g|S'2^£lz""a5§lf^i ^^^^ S5e!!3 HTil tl-~ 4^01 ^ijXIH SiQ. 

01 ££§1^7;!-** 2 3 ^£SA| ^H17-20494tH! AlAFSIDi ^~ «^0I S^D. 

^CHS m^-^^^ #¥ S^Oi ^#^1 MOS^ Ql^Oi^ 2IQ,- 0! OS, t\¥- S 

^OilAi^ 3 ^^OilB M=#Oi £^'£IOi 2^01 01 S^2F I^S^OI 2^i^£S 

8D. 

nau, 4^1 a-oi a^^xfe mos^ ^^tf s^oi!^, ^2^°! ^^loi^f ^Tai^h 

EH^ ^Oi^ ^3 S5glfi^3 Zt¥ 2^3 TEit^Ot ^iXIS g& ^£71- hOIS 
Q. 3E1H, sh^ Eajxi±Ei3 ^ 1011 MOSg ON^EH^f £1X1 S^£ 

glfOI SOjXIH °^EI^ QHE^^ 0 -^§iEAISxiSA|3 SAi^3 31hl ^AIL» 

Q. 

^a^ D 4°-i &^M0ii^ mEi £2i£m°h ^ s^£s at! i^^^to lhoh^ ^ ajz^ 

01 1EJH, 3 ttil^Oil lEl^ElE^ 2^1 Oil ^±7\- £^1 2J Al^OI s El Til SQ. 3 I2K ^ 

a aeisroi ltoh a^HimorsoraQ; 

Et.^ $±t!t ME} AiZtl f^i tfS, ^1 3^1 ^tfe 1E|^EIE^3 =^±^ ^^£1X1 Sr^ 
l^Oil S"^ 5t^t]- ^EH^ S^^lf^W^ IH^Til 7[^5fX( SAl^lOl Xie^l 

^¥ 2^3 S^Oii ^11 £%$m a2^1f±X^Ai3 ^2HX|^Ei3 IH^ 1011 f^Ti! 

- 3£ AiA^IOi 2iQ. 3£1U, 01 ^SOfl 3SHAIE §^ S^Ofl »^AI?|^ Ai^t $ 

01 ^50ilAi^ S^D- ^¥ 2^3 ^^AiOil IHg Oi^yOI ^'Oiy Siglf3 
^S^fOl S^lfOI Sr^, ^i^(shot) g^OI ^ SLH3 ^Al^jQ. 01 
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EiOi, £*]■ 7H^s3 Tcimt sffltMIK ■ ^ 

Sth BKHS S^OII CHMAI 4 V ^ 3^21 §71! ^hffl §F^ 2^ Ml CH^> ^£ ttfl ^7| = 

g^lf 4^ 2i*IEh'0I = 4^ S^Oil 2j*i- S3 ^i^l-s £EHSH2 3AI £AI m 
US £ioFA|7|^ g°JOI *=ElO. 

St 30! Of^J2Jf&± Jf&s? JfJg 
& 4 k 7l ^ISi OI^CHS 3££,^H^S^FAI2I73^^ 

S °-^EjM DHMS|±« 2|SSAISa£ 6 St!" 7I54KHI ^4*21 >j:£/«2|- ^4^1 ^AF£1 

HmoFS^ tt«*K32, 3 Rtm *i 4XF^Ai£j ^ M?HAI^E1, #71 ^M?h 

S ^bll*!- 731 1 7I52F, LHtf2^# HI 2 715, S 4T7I Xil 1, fll 2 715 AKJIM £XIS 

0(^013 2|E|£ DHMB|i* 9JSS«3«M afflAI, #71 M2SEF£Xh #71 ttWSaxi a E1H 

a-sass ausi-oi ^ ti^ g^#wi sasf, si 4^1 sgsj- 

#CH! SgS 4 k ^ 2Sf££ ^3E10I #71 oF^ g^2J ??|(HI = #71 #^ 3^21 & 71-SOTEI 

squ^£s boius 2=s*:?i-*ssjH- saioii, #7i #^ s^oii^ #71 s^ssixi^ 

^M21 LH^M %m ±% 332J «7H*^ «f«HO| QTSae *W £301 #71 13*11 C*KH 
k«EIIi, 4^71 2^8 7S*Ftr #71 £ = 2 17H^£¥Ei #71 S3S» 

01 ^am an aa^ ^aiei^ 2g mass ^foi ^seioi ach 

^ 4^1 oh^ 2^1X1^ ^^21 LH^M t^tH ^§ S^°i IPH^^I- SSEIOJ Si^HS, 01 

s chs§!-= 5SQi 4^i m^m mtm i^an ^ si-ei# 

^Ix-ilCHI^ 4^1 2:^51!¥ 5 ^^H^^^Ei 4^1 IS^S «^ ^4: Oil 2Jt(t SOflJBfs^ 

oi uh^chl Jw^mm m^tm <sn mm a^^s^xeAisi mshxi^eisi im aois f^i 
sf, nail ca-M sai m^i ^ aa. 

siEH^, s^fe aseirm susti ^ sin, sAitrae aa«w snw ^ 2iQ. 

Etf, ^£th x-lEIOil .^AiE 4^ S^SJ §7H^ S£= S^S^Ei 5^ S^^J E^HW2J 7131 
S5ofOt fJ-Tii ^- ^ &AI^HS 4 k ¥ *R 0fEH2J 2 = ^^ ^ 

n#Mm ^ siai sfi? 2^ svg^j itre ^Aia ^ s^a. a hf, s^g^x^ ££1201 ^ 

EI-H.SAIS9I2J *fS-OI 7FS«aD. 

^ in^Fi^ f«5H3, II JSt:^ 2| ^MtHl ^^t^ ^^IS! ^ASAi^J ^esHAl^Ei, 4^1 ^^l- 

^AFl ^H|*T 7$ 1 7I& V CH*^^S ^S*]- 9 2 4 K 7I SI 1, M 2 715 AhO I CHI 

Ol^CHS °4EIM QHMq^ ^giAlSxI&i! SlOi Ai , 4K7I S^lf^A!-^ 4^1 ^^M^HAI^ 
EiS 74<5l™ «^I1I## Af^FOl ^^^! 4 h 7l S>¥2!^4^l 19^, SI 4^1 13 

^ 4^CHI 4^ ^?^E|Oi °[H, 4^1 o^2^2J ^?|EHI^ 4^1 4^ g- 7hSWE| 

fiQ d^^S MCHy- 2^1^71- ^^D2F §Al&iL 4^1 4 V ^ 4 V 71 2^A1^ 

^go| o. ¥0i | g^oj g^^^^^Q] ch^^ §^ x3oi 4^1 m^m mmo\ o\ s 

^LHOii 4^1 ^gtfc «|-£x-ll#CHl^ 4^1 2 = 5!^ S! S^^S^Ei 4^1 13 

4^1 7^CHI 2Jt(( of^ ??|Oil 4^ 3^2] & 7f&A^IMQ yf^o^ g 4 V 

^ 2=£j 4-7! ol-^ 2^AI^ ^£2J ^^CHl ^b§ 3^°J S^7h U2EI01 Si^HS, 01 

Oil CH^mS S^SSOi 4-71 13^1 SSKM k^EIH 5^ 2^1 7Sofe 21011^ 
4»-7l 2 = 5!^ a S^^^^EI 471 13°lt #BF01 ^El^ °m 5 Oil HHf3>il 

XlEDt 01^0173, fecial- ^ «B1^^2J Q|gOI ^013D. 

Om, £ irSHI M 1 ^AI^EHOil CH*l/d S3S S^oFCH tfgm. 

£ 1c 1i^°tS^ °-^§5A!^AF£J tl mm 5iMt[~ 7H^ S3£, £ 2z £ 121 2-2^S CCi-ff B3E 
* EAI^Q. 

£ lOilAi, 27H2J ^Af-d(15AJ5B)£F 27H°J 4!2>3(22A,22B)0I AIS iSWK)l ?A^(15B)]1F 
i!S:£!(22A)2i US Oil ^ ^M?HAI^E1 (10)7F til ±2) ^SIAI^EI^AI ttSSD. 

4 K 7l ^M2HAI^E1(10)^ ^AF^(15B)°| dH<3(22A) 7 FIFO I CHI dHd(22A)2F gt«^S l#oF^ ^4' 
SJ >il01 ^ a = (i5a)2J OFSHOil mg&Q, "£ 20fl SAItf UF2F ifOL ^El 715(11) 4MI 
^#(13) 4^1^ 71I0IM ^tF^(15g)# mt[Q\ Til 01 M 2^(15a)0i i^SD. I^#(13)°j ^Oil^ 
£913 2^(13a)lF S^(13b)0l 715(11) 4CH1 ^4E|H, ^^Xl^Ei(10)7^ ^£%Q. 

Eai3 a^(13a)= S^701l g^2^(21a)M l^FOl (22A)0il .S^EIH ^^2^(13b)s 
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S^EH] 2^a^(21b)l mtm ty±^()S)m S^IQ. 01 &&B^(19)§, ^°|E2H73^ 

El (10) a wmiZ fi2§U±AK30)2J «gg 5Ah3 05A,l5B)2* i!Stf (22A, 23)00 2|*H S 

,>^^°i TH^SJ EH^BS »XISKW ^5SD. 

* (S^eW^XF(a)^ 5AW(15A,15B)]a- £!H2(22A,22B)0i] M£i^°i xjARJS ^^SJ # 

t^l' ^ M^XI^EU10)Qil CHoBAi CH2K32I ?jxi0i) ^££!Q. ijb^o^ lf^a^(19)£ NE2S0I 
OlOfl 52oKN N^jIF P^S DIM i'S*!" CH^IS oUZ Z2S>S 7H^## WW 

£2101 ElAIEh QlSf IfQI ffl2fd2| ^| x| Oil OH ^ Oil Oia BSOI 2£ OKJ 

2Hgo| dh£x|#£^ Ol^OiS a^(33a), £71 Sf¥ 3^(33a) #(» Til 01 M SS2«U), 

a TilOlM «set(H) ^Qfl ^i§S 3[AR«j s^2J S3(15b)£S 01 £F SOI t[ 

01 MOS ^£°J S£§if£XK 30)71- «g£!Q. 

SS}(15b) #0fl£ SSSK18)QI ^SEiS, 3°[§ §2r¥QiI£ 2^(33a)(Hi Q|a£ 2^ 
^OB^ttSBQ. 01 2^(35)1 AFSSKH 2&#sfe ^£M0I *W 3^(33a)M ^£JE)H 

l^MHj H£E S^(33b)0l §W 2^(33a)2j SSWW 

0! H£E S^(33b)S 2^(35)£Q ^£ S*?(37)« SSKfl 2^ 

£^(21c)0il S^EIH, Oi S**3*r(21c)2| S-iS^(19)2| B^Oil 2^BQ. 

0!of, E 4 LHX1 E 121 E 1 LHXl E 3£HI EAIB ?gg °4Ej« QHEB!±* °4gSAIS 

SEISSUIEKIt) £H aweaniH(IO) 9! M2SB±»<3Q» S£qK7| fltf ^ExilS! 
««oK?l SlflL 1EF*GF CVD(chemical vapor deposition)^ °1SB E 4QiI EzMti bffi* 301 SEi 
2I5K11) ^Ofl ^]}8 30nm(H|Ai lOOnm^ &-Si(Hl^g£ ^Ei^)^(3)S 

Q^Ofl ^AIDi aiOI^I Ojy« E^ SLH 7^1 Oil Oiy^Oil °]fB ^| a-SiS|(3)# DlSt^KS ^ 
Ex-il#°j 3 ^ ^1 iSOilg (photo etching)^ E 20DA1 

2J ESiXI^EiHJ ^S#(13)SF E&flQj S^dSaW ^a^(13b)£S OI^CHS ^ S^(13A), g M5. 
^If^Al-^ 2^(33a)£S 01^012 ^ 2^(13B)# E 5CH1 EAItf BfSi- ^01 ^^CK 

E 5°l* SSOilAi^ Ett Otll mO\ SiO.M OI^CHS Til 01 ^ ^S^(U)# =J}« 50nmOHAi BOOnmgE, f£f 

D^Oil, mm mO\ ^^XBS°j Ta, Tl, Cr, AL Mo, Cu Ehx-il E^ 01 01 t^Sl ^ 

100nmOilA1 500nm §E, ^fflEIDSOil 2jtH E 60j| EA|*> ^0| 

S ESCH1S'^£^ ?AW(15B)2F OI 4A^(15B)S] H^g Til 01^ 2^(15a)2)- a^g^AK30)2J 
4^ 2^(15b)t E 60ilA|^ E IQiiAIHJ ^Bd 2-22| ^7|10j|A1 Til 01 M 2^(!5a)2{- S5g 

lf^F(30)°J ^ 2^(15b)0! EAIEiOi 2iQ. 01 Oil 4^ *R(15b)£ ^« S^(33a)OI 01^^ ^ 
S^(13B)2f £t¥ S^(T5b)0| g^HJ §^0i! S^^(35)# ^ §^01 £IE^ 

Q. 

CW7!0ilAl, 01 2#^(35)°J SS^HI CH^HAi E 31 AI-^I-OJ ^ 4'AIOljSi ^x^°| 

□ . ^d, S^^(35)SJ ^SJ ^OI(L0)7f 8^m£| *"Q. 01 371^ M 

2 2^^(37)MQE 5>#§^E# HTil I'H^ SiH, LO = 5-15^ 5101 

O^Oil, S^^(35)2J ?SXKISi?ia 2^(15b) US Of2H2j 5^ a^33a)£SSI^8L2ia«^ 
L1,L2M CH^BAi Ll=8^m, L2-9^F £!E^ ^^tULK OI^Ef0T*l!Z)^S2«S^^)Oiir*^^ 

QgOfl E 60ilA) TilOiM 2^(15a)# Oi-^HS §1-01 OI^EUSDil ^ M£M(W1M »0i, °])» 
^^1(14)1 eoHDt £ S^(13A)0il ^ S!HX1^E1(10)^ EE|]2J 2^(13a)l|- 

i^S^(13b)e S^SL^D, 01 OH, £ki^(20)„ S^glT^AK30)£J §^ S^(33a)OI 01^ ^ 
S^(13b)0il3 M^IOI ^^'EIAI °t£m EilX|^E(4)^ El^e ^Q. 

Q^Oil, E 70il EAIt]- ^0| ^M^H A1^E1(10), 5fc£^(20)0il^ ^^101 ^SEiX] ^E^ EDA) 
^M(5)S El^tl" 2^(35)S #^01 £2glF£XK30)2] t& 2^ (33a) ^S^(13B)°J 
g^Oil OI^ES^Oil 2J^0 M^M(WI1 10i ^S^Q. 01 Ufl, a^lf^AK30)2J OIS ? 

^ 2^(15b)# 0^H£ era ^S^FHS, Si^lf^AK30)2J S^Oil M^IOI ^ 

S^(33b)H| laiOi! m^mOl ^SEIAI S^(33a)OI ^^£ia. 

MM, aiAI^M(5)l 1T1^ m, E 80il EAI^ d[2f 1T0I Wi# SCH Si 0,5 0|#0i2 
13^08)1 ^J}fl lOOnaOiiAl 800nm §E 1^01- CVD«£^ 7I5(U) Sx-ilOfl H]°| Dj}# #CH 4=^ 
DPI ^Oil ^H, #Z! ^2^08) ^S[(14)# 350XEHIA1 x-j&l Til 01 

M 2^(15a)3 H^M OFSHDfl ^SE! ^S#(13) 3 £££IF£AK30)3 tf^ 3^(15b)Sl HFS OFEHOfl 
a^Hj M^IOI ^EJElDi SiXI S^(33a)HJ lt># ^AIL'Q. 

01 OH, a^(33a)£S ESEI^ a^(15b)2J ^^ISJ B£^Ei 0FL1EK 
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S^?(35)°J BH^EiE SftfHCH ES&lEg bJFS^S^ElE i^£g^Ei£ Sj^QI 2*h 

ElOi 4^*F aiEIM ERtt MZ>M ^ 2^CK 

□SOL 0111 10) I10 D 4I £HE1S30II 2JtH lOnmEHlAI 200™ «S»H1, (HIS CHI Hjz»H ^§21 
7FS5f01 E 90)1 EAItj- HF2F SOI 5F± 23(19)1 SgtNIF. 

311^01 E lOOfl EAItT HrSI- SOI HIXI^M Dhi3(6)t ^3^(18)2F 
§3^(14)1 lAIQil 5£ Oil gum ^ M2HX|^:EH(10)£J E&1I3 23(13a)HF ^ 23 (13b) CHI 01 a 
£ 2^(36a,36b)l «gtHIr ^AICHL £2g^±AF(30)ej 23(33a)E] g=S E?E(Dope) g 
3(33b)CHI 01 2^ HI 2 H*?(37)S UStiO. 

01 UH, HI 2 2^(37)^ M£8SteXr(30)2J 4^23(15^0)1 -2^(35)(E 9§£)£ r gfe'S 

SlrtM ^FH, STS §^E SJS ^a.qj £01 §Cr. & £!AIW10U1^ 4*n*21 

§£>^£^ *r, 01 H! 2 2^(37)2] H7I= sl± 7F§ 37| gE£ UF3 SH, 7*|S|££& 3-6/^2 
E7F bHfS|«CI-. 

QSOJ, aiXI^M D^3(6)S XOoKQ WIS 10) g^XISg! Ta, Ti, Cr, Al, Mo, W, Cu §£J E 
£ 01 3j*S«E& 01 &Sfi =JJI lOOnmOUi 800nm§E, ^fflE1§g£^ 2*IICHI gZftlH EAItrXl 3= 
Cm Dt±am AFgoKfl 5£ OtfSOV H4^fl E IN EAItt HrSF S£ £.'2:2(22)1 «««fiZf SAIW, E 
11 00 EAIt]- HF£F SOI BB!MiH(iP)2| EE1I3 23(13a):iF 222 (22A)2| 2^r, ££23(13b) 
21- 1F^23(19)2J 2^, SI tr^23(19):HF S2gSte*K30)2| m^33(33b)lF S*r«7l fltf 
2^(36a)l 2^?23(21a), S»?(3Sb)» flMtJ 23(21b), 2^(37)1 flay 

23(15c)S «S*HIr. 

J. *, E 12CHI EAIttHFa SOI 0111 10) SiN.S 01^0)2 IH AIM Old (passivat ion)3K23)» 1EF*0F 
cvds «sj*m 2^(i9)oii s .*si MimiL £§2| «#£S 7rS^Ch DKISKS SE10IDI 
E(polyimide)^ 0|ipO)2 UHtPSKEAISKI &g)S E*sF:Q 0| HHt^l E1H (rubbing) flSISKM mi 
£ TFT 71501 20)20*. 

MM, E 2QH1 EAIt! mi SOI EH«7|S(200» ^^sfe QE 13715(41) 6fM, Dill MO) CrS 
01^0)3 7:Hr^ v (42)§ 4rg£J ^^2.^ ^£t! ^^(R). g^(B), ^^i(6)°| ^ ^XIS OI^CHS 
l"EFi*Ei(43)l ^StJ-D. 

3EIH, ITOS 01^0)3 CHt/2!^(44)M 230)1 ^fflEIH^Oil °]^H EIWH1 HH«W(EA|*W 

t*£tm wv^m Eia x-iEieFOi m*f7iB(2oo)oi gcnsa. 

0FX|5|o S TFT 715(100)21- CHt> p 7l5(200)M 4-5^ §EHJ iBIOl A1 (spacer) (EAISW S^S)g SuFOI 

z^t ^xi^fh, a afoiwi °^§(45)i ^§saisxi7f ^sq. 

SOI ttOLSOIS ^SSAISa5J«B&^-5»S2S^.(3(n^^ 

Etl, J^^aa«seAJ;aOi|- J A||#»«0#A|^^^ 3SHIiSS^.g- 

QgOil E"i3# S^uFDI HI 2 ^AI0t!0)l CH^UAi M^Q, ¥ ^'Alfil^ HI 1 flAIMIOflAI ^AF^(15B)SF 
^ ^ES a^^lf^(5Q3)# £miH S^©S^(5QB)2J S^g^XK300)^l ^ 2^ (50b) 

^SA1 ^^tt 510IQF. 

E 132J ^ Al Oil CHI Ai ^ M?H7:i^E1(10)H1 ^ £91 ^ ^ AI^Ei (10)EJ ^± 3^ (13b) IF tl± 
™^(\9)m S^(21b)g goFCH 2^i™ E 1£J 4' Af Oil £f SH^D. E^, £f^2^(19) 

]1F E 1°) ^S^(33b)01l CHSofe ^S^(EA|§W S§)0)IA12j ^F" 2^(53a)lFH] 
2^^(55,57)1 €uF01 2^ 2^(50c)2F 2^F^ 7SE E 12| AI0m«a«M ^AIIT 4^ 

E*_N E 12J 4'AI01I0)!A)^ S^^^AF(30)^J uh^ 3^(13a)£J g3^£0il §^£1^ ^S^(33b)^ 
S^J = , ^ eehxI^EKIO) ^^BJ g^l 4S2F^ ^AIUFH 2-XI3, E 132J ^ 

AIOIISF SOI M5glfi!(5CB)S ?AF£!(15B)0)| CHoHAi ^x|*> 3^0)1^ M2£g^XK300)£] oF 

^ S^(53a)Ej S^^Qil ^2EI^ ^Aj-g^o^oj ^o.- ESHXI^Ei (1Q)*ff2| M=l 

^aa ^aioil wsmm kigtiw ^ai^he moss a5ss^xK3oo)M ^mi^E 201 7f^oF 

D. 

& tfAIOIIOilAIS E 12| 41 Al Oil Oil HloFOI MOS^ M5glf^XF(300)SJ ^2^3 tm^QPl ^XIAI 
3. gMSLZ EJISOIH HI 1 ^AIOIISF 22F7F ^CHSCF. E*>, M^g L^CHI ^"AIB" 4 

LrSOIl, E 14S ^ioF« HI 3 ^AlOIIOll LHoHAi ^g*CF. Hi 1 «AIM0)IA1S, S^(33a)2J ^AF 
i!(15A)]2F ^^13 m?21 2^(15c)SQE £gyAI3, E 14HJ 4'AI0}|CH]A)^ 5f¥ 

S^(33a)°l ^AF^(15A)1F 4^^I3 EAl ti" U19.1 SOI ^¥ 2^ (15b) SCFE ^OFXIE^ ^ 

20IQF. 

^■71 4' A| Oil 0)1 A) ^ tl^ 2^(33a)E ^ 2^(15b)0)l CH^HAI, ?AFi!(15A)§ SO) 32 5r£^011£ g 
£!LF^J2 2iXI °^£Hg, 32 5F±£FE] glf 1^0)1 2\tl 7)5J 5AIW 4= 2JCF. E 12| «|AIM 

OOAIfe £AF2(15B)§ ^0) 32 tF^SJ SiglTiTOF SaUSH &g »-fca^(19)M 

§?H^(19a)7F §££ICH 2iX!3, E 1421 4' Al Oil 0)1 Ai & OI3g ^ ^12 ^.2^X19)^.37)1^ «^ 
Kc^faObr7H.^SOI^I^|J2 i: 2!D . 

Efl", ^^tF X-iEIOil 5ol 4^7F 7FSM ^E|^ 3^ HI 1 4' Al Oil 0)1 A1 & £^ 2^(15b)£J 
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o^£)°J 9 S 2^7(35)21 7F§AVEIE^Ei *K*E|0l 2!S 5011 CHSB, £ ^A|(K!0iiA1^ 
3^(15b)2| a^oj yo^^^oj i 4 ajo HaLL £W 2^(15b)2j 7i2j g^CHl 2 

#7(35)2J #m Stf, ^ ^AF£(15A)2J ^St> f S CBS 71EI7F 3 &g *WX1H °JHES, XII 1 MM 
§E2] AlZ^s 4'Aim K ^ KD. E*h 01 g=^(35)2J gfcf g*f£| B 

711 4^±m AI2m * 2iQ. 

E**, MOS^ ££B&£*K30)2| «B ^E0{| 5oBAI£ *H 1 ^A|08£f «B ^E7f BftMH, s 

501 ^£ S£lif:£X*7!- 2CHXIS 55 SgOICh 

1 1JI 3 £A]0fl0flAi = fi£Sif£XK30)2| 7i°| ggWOO S«^(35)S flxISKS, 4^*f#§ 
£W 3^(15b)2J g #71 S^(35)^^Ei gAIOfl £A|SE« "WIS, #71 2^7(35)54 

s^ssteXKaosj sa-oii ^eaj a= 5~ ohjh, 4±^£Hdi 4'!^^^ ststixis 

$1x1019 SQ. 

E 15= 3 tl MS EA|*J SAI0IIOI2, S5§iteXK130)£J m¥ 3^(133)^ 2«^W Qilofc 
M£l Sl^SejOl 21= CHd 3 ^ ES0KES2J 01! (HI Aj ^ 3* SgOI)0iI 2^7(135)01] 

5 sw+ssia ^ 5§ jjiiw, a i lhxi a 3 « aim si- ssjsmi satfasss 

#7! S2g5f±XK130)2J 3^(133) #£HI= EAIsW Sfe gEI5 /+ff°jOf 8*^(135)01 CHSol- 

= i£ioH2 715 mm ^«Eioi hu, #71 aas mm miz sm* 2^(133) aa ^ 

«#2I S2g3±XK130)2| #^ g=0| H#£IOi SO. (BE)- Ah #71 #¥ 2^2| *HIO0£ S 

^(i33)£j ^&^?t aas mtm gj*f£s h jgh lpi 2t= oi^chxi »q. 

#71 #¥ 2^ #011 = EAimXl Sfe ^3^01 3 ^lOil^ 2^7(135) ^ 

s£gsf^xKi30)Ei Mzmn ^s^di9)oi ^^^a. 

2^(115c)s g^7(135)g S5I-OI 3 5^ 3^(133)011 M£M ^g^Oil S^EIOi 2i 

D. 

2^(1l5c) Et>" ^A^(U5A)0I ^ S^AIE^ S^SQ. 

^1 ^AiMOilAj^ 2^7(135PF 5^ 3^(133)£J g^CH)^ SLX\^ t ^ S ?AFi! (1 15A)SJ 
S#0l0il ¥^(120) S&fl ^^aCH 2!£Hg, SgQflAi 3=£J 

MEiioii m?°L£ mo\ uji 2^033)21 ?«^s^e-i ^eis d-s^e i^ra 2^0^ 

SAI01I 01 ^A^(115A)£J ®m SAIEjOij ^^(120)^^E-|E ^#EIOj, ^! ^A| 

Oil 21- BAI^Oil #Mol ^A|^ ^ S£tl, Oi 2^^(135)71- ^SEl^ 

^(120)S 2^(133)2] ^S"¥0ii 7f]JFg £tf£S ^S^hE^ Ci^ ^^sF MZ*W> 

E^. M hfl!3tfAIMMAIS160f EAI*f* Hl-2f BOI CH«f?l S(200) ?ICHI KU'Eil Olg^FOl 7i§ 
^2- >:10|A|(46)M Ahgmn 2!= lEf^^l (plast ic pearl) g£j ^10|A11 AhS^ 

XI SMI TF171 SKI 00)11- CHt^7ie(200)# ^OIE ^CK 

^aiOIAi(46)2J *!£Q1!£ gEH^j Al-g^ 4 HI!, *HM^(42) S g^, ^^2J 

WEHEi(43R,43B,43G)M 7i§ ^10) Ai (46)1 S^O]] ^#^FE^, gS HSM SS^fe 

BEHE1(43R,43B,43G)^ ^ ^^XIS ^^^HS 3. B<2 \~2w SEOIH, ^1 

OIA1 (46)2| ^01^ 3~6Am §£§ 501 7fe3^Q. E*!, ±HOI Ai (46)£ 

XK 30)21- ^CHor^ S^Oil S^^f^ 501 b^^hQ. 01 Oil SJtiL 7H7¥M 2^ g^lXI ?\E S 
^ ^HlOIAjM SSW 4^ SiQ. 

OlSf ^01 t[Q\ ^Sti- 0 -^§SAl§x}^ lEF^^iiej ^gOii ^offl SiS °^§M^2| HHt> F MlT 

JH1 CCFS §S ^Xl^ 4 SiH, ^# EMEf^M(contrast)7h ^ SAI&SOI 

^Et!", ^IS^S" ^SI0|Ai(46)S ±%m= 2901! 0^2^(44). ^2^(19)11- ^¥ 

2^(33)# 2^o HI 2^ 3^(15c)0l EHAiifflO|^°t(23)S^IH CHtfti" 7££ 01^01X1 2iH Xil 

01^ bFEl- BOl ^SOfl 2|oF3 , ^±^2] gg^ ii^FH Si ^\ &M%> $ Si^ES, 

M0S§ S^S^X^ §S ^Eg *^A1?IH, a^glf^X^ 3^3^21 1*^S S±AiS 4 21Q. 
CIHFAL Si^^XfB] d^lSOl §7^1-2 EAlglO! ^30! ^OiSQ. 

1. 715 #011 ^2J dS^ll- ^^>2J ^AFiie ^ JUX^E^ ^^^12, H IH^th 

^ ^^Ofl ^^IS 4:XF^Ai2j E£HX1^E1, ^71 ^ M5HXj^Ei2F 371^^ g^oFOt ^ 

2 7isr '^^#7i ^rr; 7u 2 715 ahdioh ^xis ^gsai^'oi^oig ^eim oh^^i^ 

sgJl5LZ£^±7}~ #71 ^ e?HXl^Eia^J)il #71 1 715 #CHI &E5fl#g Ai-g^^ ^ 
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2£! a = , £71 tl^ 2^ £011 13^ v , £011 §gg gs* a^£^ ^£SICH 

oF* 3^EJ £71 £¥ 3^E] B 7F&XFEISCF HHffi£S_*Oiy £ = SW:^ ^£HIIF 

SAIOL £71 a^OII^ £71 a^HF 2^AIS^gHilLH.^M- : *W^§ S3E] ^7H*7F*!£ 
£ICH CH€oF= SF^ 2^ £9 ¥£OI £?l MoFOI iSElII £71 SF^ a^# ?5ofr SI'S, 

xHlsCHl^ £71 S gJH^^Ei £71 ggs>S B*KH S!^EI=- ^^Oil 2J*L^£F^EI7J?;OI? 

S^tf 2. H 1 *TW SOW, 

s^oj ^ Af Aj LH oj |; H oj ~M*2l VHSi AjsSOl 5Z»*!- «SS tt^MSJXI^EIM 33 

uhCfl ^££! t^S^Ofl giS 2^EI£ £7 1 £2gif£XFEI £* 3^££A1 £71 1?HE| ^AfijQil 2J 
gSF£ ?AF*E| ii*7F 3§E|0i 01*012 a§ oh» a|EIH DHMqx fl a|S3A|§*|. 

3. ggj 7I5£(HI aStflF **2| =*AF£S zjzf ia»*E» flS«»m 3 aw 

*ttCW ±*SA|2| ^ MgHXi^Ei, £7|^LMS!Ai^Ei£F a?l3££ g^oFOI S£ 

a tF^a^, £?i »±a^2i zfZM chssi-oi ^xis rjaass^s^ai^ m i 715, ch^s^# 

^£*J M 2 715, Si £71 a 1, 7HJ 2 715 AFOI01I °73£! ^S^StM' 01*012 °^EI« OH^'^g 
*!SIAISS0I 21CHAL 

tfasa-ssss^^-^i «w sb*i±ei&- ttm £?i a i ^ishhi «£=! etExi*a a»*km ^£ 

a SF**^=7'~£7rtF* a^ £tHI H3Sf, 5! £91 £011 Sgg £* a^££ :?gE| 

Oi 2112, 

£?l oF¥ a^EJ ?*IW£ £71 £* a^E] B 7F5OTEISEIF HF^H^ fe0iy s^/di^ ssaa- 
5 AIM, £71 £* a^W£ £71 2^2F S^AI^g^W 23E| S*?7f §£EIOI 

EPF Ol^OiXI^ 2S ofe ?ijE|M DHMq^S ^SSA|§xI. 

g^tr 4. 39 3 twi aoiAi, 

4^1 ^^EJ ^AW LHEJ ^AFdHF 17HE] A|s:i!0| JH^t!* ¥£(HI ^SS ^ E?HXI^Ei(HI 
§FOJ lF±3^Dil S^E]^ 4^1 ^ig^AFSJ ^ a^SAi 4^1 17HBJ ^AF^CHI 21 

^Al-^BJ ^^7F SgEICH OI^CH*! ^S^S tfe °-^EIH DHMq^ °-i|g5AI§Xl. 

5. 33 4 *MI SiDiAi, 

EF ^Tii gSEICH 2t uF^ *!EiM DH^^^ 2ijgSAI5x|. 

6. M 3 LHAI Till 5 « S Oliz tl" t>KHi 2CHAi, 

2*! nu a^gif^WEj m^L a^E 4^1 sei^'eie^s afesfoi «seich 015 

012 as oF^ °^EI^ DH^q^ ^gSAI^Xl. 

7. ^l54 k (HI ^^E| AisitlF ^4=E] ?AF<5# ^ JH^FS^ **£ZtH D. Rnt! ^ 
^^CHI ^XFSAIEJ ^ M^jXI^Ei, 4^1 M?H7;i^E1SF a^|5j£^ 2^£IOi ^2 

2 715, S 4^1 Xil 1,2715 AFOIOfl SXia 2»JSS'aBS i; 01*013 °-*jE|M OH^^I^ 
AIS»M SCHAI, 

£7l5LZm&±7it= ^71 ^egn^Eiai- *»■ S-71 M 1 715CHI 01*013 °F* 

a^^^AI ejg^F^ 2^HE| ^AFa AFOIOil ^^Jfa^g^F- AFgEIH an, 

£J\ oF¥ a^EJ ^?|01l^ £71 £* a^EJ & 7F5XFEISQ HF^S^ MCHB 2 = fi!*^F ^SiilF 
§AI(HL £-71 £¥ a^Qil^ 4^71 UF¥ a^lF S^AI^ *g£J ^'*CHJ ^g 3^E| 2^7F ^££IOi 
CHg^F^ eF¥ 3^ 5301 ^71 #uFOI 4^1 2^? LHH ir^ElH, ^7( ^F¥ a^S ^«^F 

^ ^7i a a«?s*a 4 v 7i a a shi mtm $±m °m ^±m n 

E\?[ ^AIEI- ai 5F= ^EIM DHM^I^ ^gSAISxI. 
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